Asymmetric autocatalysis and its application to chiral discrimination.
Chiral pyrimidyl, quinolyl, and pyridyl alkanols act as asymmetric autocatalysts with significant amplification of enantiomeric excess (ee) in the enantioselective addition of diisopropylzinc to pyrimidine-5-, quinoline-3-, and pyridine-3-carbaldehydes, respectively. 2-Alkynyl-5-pyrimidyl alkanol with as low as 0.6% ee automultiplies during the consecutive asymmetric autocatalysis with increasing ee to as high as >99.5%. Asymmetric autocatalysis is applied to chiral discrimination of organic compounds. In the presence of methyl mandelate or 2-butanol with very low ee's (0.05-0.1%) as chiral initiators, the reaction between pyrimidine-5-carbaldehyde and diisopropylzinc affords pyrimidyl alkanol with higher ee's with the correlated absolute configurations to those of the chiral initiators. Chirality of amino acids (such as leucine) and helicenes with very low ee's are also discriminated by asymmetric autocatalysis, affording pyrimidyl alkanol with very high ee's. Asymmetric autocatalysis also discriminates the chirality of primary alcohols-alpha-d, monosubstituted [2.2]paracyclophanes and octahedral cobalt complex with achiral ligands of which the chirality is due to the topology of coordination of the achiral ligand. Even the chirality of inorganic crystals such as quartz and sodium chlorate is discriminated by asymmetric autocatalysis of pyrimidyl alkanol. Thus, asymmetric autocatalysis provides a unique method for the discrimination of chiral compounds and crystals.